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for example, a process comprising plasma reinforced CVD which uses TiCI4/N2. 
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St SOI £f&±r se J 

s y|q| nEi Hvwcm 3010), aci miftPi= ssjsfs eieih/h^eiei-h ^ 

5^ a^OII 5hti- 301 Q. 

2S| f|£2] fl|5(HIAI, H^EIErs^ g^S^SA) ArgEIOI, OfEH°l Sh^M flxl^ 

Sis l^oi sj^sfe si ^It?5. 01 M S^CHI *ia« xhm= mshai^ei hois, tuhaiei s 
eju, e^a 7is, E f °! a 2*i sischiai uehj= as st£ 721 ss^ia. 

Ti/TiN e?HAI^E1°l ±± S! Eai£!HS°l S^l fllSShE^ ArgEIOI StQ. OIISCH, 

8iS(« HI3 «e10U1. Ti fg tfElff(Si) 7IS 201 3s£IOJ Ti #01 ElEte £E|A r 0|!E(TiSi,) 
s tH»cim SI2K2J HQ ^ gS AltJS fllltfQ. 01^, TiN 11° , gill! gE1H7h S££I7| 

aoi ml, • ioi i iSaff. Is 111 *7woi, tin *s. d « sisal ^m^^M ii 

E J(«IFJ^S TISi,2| Sh«>Sj OW* BOTTOM. 2) III ME1H2I 4S-AI7I SI8KM S=f#(3lue 

layer)°3A| ^g«r= 27 r A|2| ¥7 r *l°! 7lsg t*0. 

Ti Qi TiN Sfs gas} c£S 7I# §*r£S sal 4= SIO. Ti/TiN 5t, h #§ SrU^J IStHtHI Ti ^ 

« life oicU i\-*m ?nm ±kM9\n aa* as swohai tin 3* j«aihse# i . * 

7ara*LEi Ti/TiN si* SIEIOII 51oKM ^4=£J Mti\ "gBl^EI 4=B(cluster tool) OflAI 321 4= 2iQ. 
33 571 e*f(Cvbm Arl^ Ti sliM S = M gSTAlVli 2^MAI. WmCH ArStr E|Efe(TlCl 4 ) 
01. A|S as em 7 r :i. CHINCH MEh*D> #EH01IA|°J Ti 5*fS 4£(rL) ™ TiN g S*fg 
gf2LI0KNrt)2r ^g5hE§ Slgg UH, Ti S TiN Sf 2 = g S^5^ □ Argg 4= 2ia. 

ZlEia. TiCUOfl 715*1- OlSIt^ S^Sr Ti/TiN 2} sig jyEIOfl Ahg^ tOJ, ^512 £M?l ^^S! 

a §SL gsjih Ti/TiN ^ej WI^CH TiCU £E£ TiCUS¥E1 ^4SSr^ DS XHSS^EI S 

^ 3°(haze)g Xfl7i5 r 7)a S= aEHH= StfOI SiOlAI TiN 5}S 01201 Ti^g 5h*fS}°S 

oi^t^a. 

g£H 71 SOU Al * F ^£! Ti/TiN 2 si-Hi &gO| i25ia. 

a FIEhfe(Ti) °-' SfhEIEfe(TiN) ^H|5|^ S| &S01I 5.^ 

assi g^SfOl. ^71 S^S #011 TIN §i 5jSA|?IS 970 ■ 

SZfgg ElEra 4'EIAmiH(TISi,) £fe ag 21 M SOil>d TiSiAl 5t}«fD1 Ti Si 

El aSS as "t,^! (alloyed)" XHSM ^Ul^ 4= 2iEK S2>#S TICUOH 7|itt S^S AFSSh 

^ *^°J TiN S SJSAI tfe^ CH E -i)^£¥E1 o^Ofl ?m*l Ti #g MStta. 

TiSi.M ^?b|§ r & H2g§, OflSCH TI « #Ofl HISS ^EIS SEtr SEI^EIS^s 5jsA|7|Il, ^3 

scmiAi si D -' Ti ^tm oiyatf 0 ^ ss&a. si^ a tisbi ii-ej ej-gg Tis soil ait 

El TiSi.g ^sAlgHSAM SSI 4 2iEK 

TiN^ 0I01A1, #011. OliaCH A r g£rEIEte(TiCl 4 ) S! 9SU0KMU ^21 Sii ArSSKfl S«S 

a e^ss s^(ni ?\m* asm aserot. tin sjsai Ti#ei s^sj oieioi saaa. £ 

sgg gf^oii qi^OII gfl TiNS°| S^IQ, 2Sj gg flliODAI 

Ti/TiN xl El 2Sj 5|SS2j CH°^ej S2i HS^Q. 

a £3§ g-2SiO| aS2| #AHtj- g3§ aat^SS^ tl?1l 0I5H&' 4= SiEK 

0I5BS §71 ?ISr01. 7Fs5rCrS3 £3011 Sii UEUHE^ &^»S7f AhgEISJ 

a. 

S iSg £!£ISm 7CT^ TI/TIN ^ej S! TiN #21 ^s.ti B7t *\m g?l(step cove rage )f Of 

E|5(Si)l " uJlSR5ilfe Si 9! "i! 0?aCH ElEte 4'E|AfO|E(TiSI,)M ^?U|S^ S5i «S 

9311 B ^dl*0. S3 TiSi, AlgS. e| IS S! B31I B?l -1°^ S|SJfr£! S 
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ei s^o-khiai tin ^2£i£n «a. aieraiss/ msi^ ati tisl sin, ti a si a 
^§£g«Ei Tisua ^ cm hs ee= ti si si h±m aEtwe p^ xbsm ^biir ^ 

2iQ. XHSM Stttfe 01 ■ Si- a Ti-= HB«I2S "Ti-Si tfgS" XH^S 8V 2QIQ. 
I^AIOIIOIIAJ, Ti-Si «g£! M^M ?H|Bfe Ssi^ Ti# 6HHI Si^|# aj«SKM. OllgjCH *f 600*c2J 

n^oui #71 mm ±mAmsL^w sssq, us sasi ai^oii HKh "Ti-si trs*r fi2#£s 

21 Si S[2J a»g si E^IAIOS a= *<%2| 5§ x|S| titm ^ SAD. 0U3IIH, Si^K 

Bf 600 + c O|#0ilAi £'^2:S^Ei 3^, Ti-Si tfgS £Z*m= Si ^#A|Ofl 20IP. 

' " ~ ~ " " ' ~ ~ ' - - " ~~ ~ ™' ^||A| EPUfe 

?2j tin m *\ 

IB(SIH») 

P^ghfSiHO gfg asiSS tfSSfe 7r± Zra ej-gg Argt^SA*j Tig £HH 5|H SSI 4= 20. 
01 gqst 7ia01IAi Ti-Si E^ TiSLM Stttfe #1 ifl©^ OISM S2J 8H-*= Ti S 

TiN ^# S^M 7rAI£ 7HEI a SW=I SfBSOIQ. 

siioim a si ai-^h 

se is e asei gMmm £mt= a ArgB' $ mm a si ai^hoo)* jHepsias eai*> a 
oiq. Ai^g(io)^ aa(io6) a as s = (iQ2)a ir^ p# ai-saoi £±a as 
abH(ioo), 7 r ± imu(i30) a noi sy(iio)g ^uisja. xhei *stH(ioo)2j noi&, 1998^ \2m 

14B OR No. 09/211,998, "Hg £h*f B*f ^tH(High Temperature Chemical 

Vapor Deposition Chamber) "Oil OtOi fflAiaOl 2J£ TIN SStHOICH, 0|7|A| §5§£I °!8EI2ta. Al 

^g(io)°i.aa §fit^^§ qkhm zwai aaao. 

SHI(IQO) 

a si hhkioo)= ^^o S aE | (ioo) lh2j bea «oiiH(i90)ai» a-g y\im xixim^ a Mm 

3£ AIAI HC|^M(pedsstal)(150)« =?H\tiQ. 01 IHIP±i! (150)^- #£>^HS 2*1 D0?HJS(O|£ 
A|)§ Al-SorOI ^bH(IOO) LH Oil AH ^ 01^1 ^ 2iQ. mm SEIOil CCEK aiOlffi 

^15(190)= a si oiaoii s^ti- ^itioiot tta. oiiai^oj a«MAi, moiih aiai mci^ 

l(150)s Aho.Ej #|H(170)(HI SJ^hOt ^BBQ. CHINCH, 1P^1(150)S AC aa(l06)SS*E| ft| 
El 4:Xr( 170)5? 2^1 SJ^o^^ Tg^Sjog ^ o,q. $||0|IH (190)^ n$\^ EilP^ 

1(150)011 ^JffOI ^HaOl, OlI^CH 450*c LHAI ?50^c°| SSISSE g£l LH Wl ^Al^ ^ 21D. 
^ ^S ?E £iAI(172)£ £E*j" SflOlffl AIAI ff|[P^^(150)(HI ^JEICH S4^2I Ell CI ^1(1 50) 

oj euEit^p. (wiejch, ^sa m=«i ^^oiiai a^&ich, ?ioiih m% asi 
5jg§ ?i§foi ^tr^i- as-Ei^ s^oiiai ° xi tiTiu «ioig ^ ^akitojm z\oio\ 

aa(106)M -HOW ^ kd. -■ ------ 

SHy(130)# M*[ BS(f low)ej ^|CX MS H017|(D|£A|) a 

^S XIICH^I 110)^51 ^tS^D. A^*ll^(120)= J\± IHy(130)S¥E^ 7HEI 7r^M 
Til g5EA|?l am (100)S £S£I£^ ^etlQ. OIIAI^SS, HOI ^^(110)^ ^ «S| 

S-x|(CPU)(112) a HOI ^^M?4101(116)M ^l^!§PI BilSEIM Stmfe AIAI 5|sl(114)M 

^?HlttD. 01 HO) aS(110)fe, SIIOIIH ^ IS HOI, ^£ HOI, IS tH HH ^ (evacuat i on) 

SUOIffl SEI^HS R^\~ Q^BJ Bfliei Ar§ HCH2J ^Wi A|^g(10)2| HOI 

sy(iio) a p-sfsi fi^ ^^i sae, e ton aaoi sAiticn as bH^(ii8)^Ai st^ 

25 §^r~ Q^HI as HOIH M^rCW HOISCh. 

a^ S^(102)^ ^El atH(100)M HI^DI, ^bH(IOO) LH^J ^ MS S ^M ^Al^fe DO Al- 

§BD. El ISBi(100)S SEflafe A^^IE(120)^ HOIU AIAI HP^«(150) ^¥CHJ 91 XI 

SD. S ^SWI Ar^EI^ "01 S dual -gas)" At?Ja||E(120)£ ^ 7HH| ^E|£! SS 
ErSiM 5tmrO), ^ 7r^M DIEI ^A|?|A| S^H §SB1(100)S g SI a 01 EBHEi _ Af?J 

«|H(120)2J A1I^ Am= 1998^ 6^ 16^ OR ^ S?H No. 09/098,969 HOIffl «S| 

AI^HWIAI A^SIIEM °ltl 01 e ^r^r BIOI^ MHIO|M(Dual 6as Faceplate for a Showerhead in a 
Semiconductor Wafer Processing System)^! THAiaSiHOI, 01 71 01 S5§2^ e}ga»Q. 01 AWJ 
^ilJE(120)^ MS HO17|(0IEAI)M M^hOI xiEl AIS^2J A1S BTflOUAl AFgP^ CrgfEi" 7h 
^M HOfoH2 SStr^ 7^ EHy( 130)0]] ?J|0|IH XHSIAL fflAI 7t± ^^(104)^ 

IP ±1(150)21 dr^ ^lOilAi, WI^CH ^ fflAI 7r±M H So 1-01 fiSBAI ^ ^#0| 

E{| □ ±1(1 50) ^Ofl S«a£ 3M 5l±tr^Q. 
Ti/TiN Sf g*j£|. 

E 2a LH Al E 2c^ S ^S2J Hr&^j^ S filA|0||> EAItlP. ^^25, 7IB(200)S ^ 3E|7r 
^*Sa^ 7hgl(workpiece)0« &SaOI. ^±(250)^ g^25 71^(200) ^011 S«S PE 

nsftai-u-n 7i5(20o» ueksd. asi ^§ btioi cu-ef, 7ie(2oo)^ ^ei^ ^sa noi 

ffl 9J0IIH ^011 DS XHS#g ^ 2iP. EE 2a^, 0H3CH OIDI «Qig 

7IEK200) 6T01I XtiS#(202) Ti ef(204)("^" a '*#"0IEr^ §01^ ^2 IQ^^S ArSS 

P)S 7fX|rr 7IS ^±(250)21 BSEOIP. 01 Oil Al CHI Ai . XHS#(202)^ §4^25 §S£I2 HHB 
fraOl 7I5(200)2J §^S(200T)HS Sg5r= 2^ #(202H)# H5§^ tffiHi(OiaEH, SIQ,)SI 4 Si 
P. Ti SM204)£ SEr^Oh ^ 71^ S*T(PECVD) in MEI^t §71 §*T(PV0)^ ^ m&*\ 
oj T i gar ^eiOil 21^K)1 71 » ^?±(250) ^Oil SiCK 

Ti S|(204)S ££*h, ^(202H)21 dh^(202B)0|| Al 71 2" (200) 2] ^^9} S^P. MEr± 
Oh Ti °|(204)2J H\m^i SSS PJShM, ^(202H)2J ^«(202S)^ OlltlSJ- T i Oil 2JdF01E 
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bhg S S(202H)2| b(Srsf(2Q2B)MAI Ti Sf(204) a 6IEI2 7|S(200) ZMHI fll^V 2101 D. 01 

Sf(204)O| PVDM AhgoKH S}g£!P3. 34 g(202H)2| Ufer¥(202B)OflA|2| TiSL #(205)£ **2| aj- 
xjpi ni^iOfl a- SHEI got- § «E| E+71KH1AI SSI 4 SiQ. Ti sf £Js g 

lie? gfioii asioiJ^ssf. wadTata TTaaj- re Ti sf (2 04)2i at 3#oii m 

ZMAfli i32| Sajffll Stfg DIS 4 Sip. 

CTi °K204)OI * Si «iH206)(ffil2jCH, HI 13 E& SEI2 £15)01 E 2t0j| EAI1! Hh£h SfOI. 

aaltfw Ti sT(M4) Soil WfirBr Si Sjgg. WiaCH Ti E£ TiN sjsgHS AFSEI5 MtHtHIAI 
iiSiH,] i as pisSifiSfA 22 msska a 3 cvos ssbs 4= sip. si sf (2 06) 

° |^og 20 seem LHAI 200 seem 2| Si ^ tSWOIIAISh 5 i§ LHAI 20 £22| Srq HWOBAI 
2h VfflOt LHAI 700'cej SE g?|(H|A| «£■ 4= 2iQ. 3flU, Si ^i(SiH)0il CHohO), 600*c 
LHAI 700-C2J £E g9|?h HfgW. E 1 0il EA|£! tim IfOI, 0|g Phi At««flE(12p)g 7J 

XI 5 SWOTOAf i'tSIi IB. AWI«E( 120)21 = 71i E>PJ(D|EA|)s SSSM 

dfi(ioo)s sggjp. a^AioaoiAi, oirarji i lhai 10 smei it ti*! «s^*m-£i ?fi & 

PJOIIAI SiH,2f ftM ^£EI5 Bra, N: E£ He If£ gsfg 7^?h 1 LHAI 10 slm2| fg g?IOIIAI 8 2 

Era (Hi gssp. m 2 ErawiAi :>hi is^ ^s s^eioi, j\± Era£S2i 7^21 s 

(HIAI 4=i(H=) a 0^£(Ar) ITS PS 7hi7h SiHS¥E1 Si CVD 5J#2h STBIT 4= 245 £*h AT 

g ^ sjq. p§? umm>M^, £iei5 sjss, sf io sssi sai er^oiiAi a esoxsi syp 

1 gsoiiAl, SHJ2I ?t-i Sratm Sf 50 sccm2| SiH. ^ 3 2f 2000 seeing H. 7h 2i°ffl, OS 8HJ2I 
7^ EratHI 2| 1000 sccm2| N. S 1000 sccm^l He S^OI Si= ^91 MAI fetSEIQ. 2f 1000 sccia5| S 
U|AI ^i eSdfliaCH, 065)2 ££tf ffl XI 7\± SS(104)(E I §2)°S¥E1 HISEIOj fl&EI 
X| Sf^ 5)gO| nilLli§(150) ^011 §gEI= 2i SlisfeHIK 

3 I« TlgEM 7 1- AID), t^AI fiO ^DIS Si S(2D6)0| £'2.50. Si S(206)f « m?l 

^ Ig gH S 4 20A2I £Wzr 1^£S 150 A ^JM°| Ti e|(204)S°S SgoHIh. 
Si e|(206)^ g^fohOI IISMAI, (HI3CH 6C0-C 0|^(HIA| Oiyg^SAH ol-^OII Ti S (204)°] IS 

■Sl«(2o«fe 2mS afl££ uoatif e»*tsi» e.^ e 2coii eaii! am ami. tisu, 

Tisi.a e^ ti s sis stmhr as "t^a ■ xHee ^?uiw 4 5J= s^s(208)°4 s«# 

ieH*^(OI7IAI X S TiOII Si S 0°J 2fg UEItija). 01 ^SOIIAI, 

S(208)^ Etl SSI#(202)O| Si iii XHSShHS TiSL0,g 7b|*Ch Si ii^ SJ= OB 
fe'AIOIIOIIAL TiSLOvS S^S(208)(H1AI SSEIAI Sf# SOIQ. CHS- "Ti-Si tS£J" 
era niire ziif250)0fl S^oKfl ^Ilt <i 2iCK Si #(206)°S¥EI SZ^S(208)SJ fgg gE|=! 

^i(250)7^ 600*C 01-^QIIAi °X|E|^ ME\ ISbJ|(IOO)2J MPil(150) *lxl^ TBI, Si 

4(206) ft Ti aSS "(SS) 33 W»b| W^W SOIP. I^£S, 20A ^JW°I Si °i(206)S 2f 

maS ihdSmm opi^ aoi5' us oiyn set, etsg e*> tisi, s(205)oii mn ?\nti 

Si #(206) AhOIOil TiSi.9J Eg #(20?)S S^ttP. ^(202S)0U eistt feTOhSi^ Si 

°|(206)S 2sj AittOII St/g OlflAI Sf# 2J0IP. 

SZH M2S(208)£| 01^, «E|feE ZdM EAIgJ HJ2T ©01, TiN SK2J0)2| I g*ajttM 5J^SP' 
TifT 9^(21 0)k, OOaCH E 121 IS HI (100)011 Al TiCU S! NH.2J BtSM ATSoh^ CVOg 4= SP. 

StfAJOflOlAi, «B(He) S !i(K=Kr Af?j5||E(120)2J thU2| 3£(7hi EI2J )S S^oKW TiCl 4 2h tt 
H SSHI(I00)S EflSQ. N.2h t»» NH,^ MSISUE(I20)2! m 2 2^1 g^oHDl SbJ|(100)£ E°J 
gJP. He °J SJH^^S "SI*!" 7liSAI SSKH, OhM^(Ar) E= P-g M&S ^i E*[ AtSI 
$11 •= (120)2| SH-h2| 71i era LHtHI 9§£S £S itrSMJKSS, 7hi StJ-^SAI) ATSS 4= SiEK 

5li Era S ?[i I1(104)m goH31 ^SSP. I^-!£S, 5-40 sccm2| TiCl 4 g?l 

(HIA12T 500-2000 sccm2J He 7Ti ^ S 500-5000 sccm2| ft S^0I|A|2K 500-5000 sccm2| N, S 
50-500 sccm2| NH. S^0||A|2K 3-30 £S2| Sill H«l 5! 600*c OI^SJCMSM. 600*c LHAI 700*c) 
IPil SE0IIA1 Mm 4 2iP. E=, Sf 0.1 - 0.5 g*l<MA|2| TICU : W. S?l S^OI Ett 
4i?IS5m. P^ tim^itm^. TIN °|(210)g, lOOO seem He S) 1000 seem NJHIA1 ef 20 
sccm(ef 170 mg/min. 9ifl S^)2| TiCl 4 §71 S^(HIAI2L ^ 2000 sccmlHIA12| a 2f 100 sccntHJAI^J 
IH °^(H!A|2h 2f 10 SSO ^ S 2f 680*cHJ £E(HIA| sjgglCK 01 M flEI i2j &HHJA1, 

TiN °|(210)S 2f 3.5M2I 7^SA|SU|0| CH6H3I 5J01E 95%2| &7II SJSg^lM PPtfEK^fSAIISHIg 
N 5^01 »a*ffc 7H^?¥(202H)2| 201(d) S UUI(t) ^2| UISSAI S2ISD). Sg;S(208)2| 
a&&M2| TICUM I TlitT TIN *\£ bVaI 5^ Ol^Ofl CHohOI 5h¥0il Ti g(204)# 

TiSi,(E^ Ti-Si tt2 HS)= Ti a TiH S^2h lf^£S Ti/TiN S^SKX-IEI 

mi ah S^e=(208)2J «Sg USei^g 7IA|^ Sf ^i2h, ^S«t S TiN B?D ^§ 

5^ gEfiOPh Sf^SJ CVDg £t^fe TiN S|#M ?ltl EhS TiCUOil 7l.2*t X4EI2I S&EI01 AfgS 
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E 3a LH XI S. 3d^ a eras. Ch g ^AlOfll EAISKfl. 33 i|£ *||5v AlSliSl AIS OB EP«» 2^ 
*iJ 7\&mVl***S. 0\O E 3al oh¥Ofl *|*|fi> HH91|SJ X|g§(202) £01 Si^Dl 2* 

sr202Hia^^(2tEB)MAH 7I5K200)2? HWfe Ti s«204)» EAIttEh E 2»» pIDI 
t«*r afll Ti »rao«M M£«»S £ 202)2| gfe^(202T) 3! Ssj §(202H°1 

S««f202Bt-^Q BtfifwM. Ti °«&4)g E 3b0il EA|£J Hlfil SOL S«- 

SrZKH^ I br^(202B)(HIA1 Ti ^204)01 3S(01iaCH 600* O|tf)0|A| TiSi, g(205)o S 

£ 3c- Ti 21(204) S TiSi, g(205) #011 aSs(306)M EAI*!0. £2S(306)£, WI3CH § 

^oj f jN o| s,* A | s ^Qj o|^|^ Ti ch (204) o, o,eHg HfXIS^ Cil amajS! ElEfe flE|AKJI = (TISI.) 

jisi o a i q= Ti-si "vsa- msg =wm ^ siq. e araej s^aiwmai. ?i tisl 

£ TiCU 9! SIH.7I- 0IS 7^ Attl*ll=(120)B SSalU aut£(100) SEIEI01 Eg|E|=, E 1M EA| 
» W #A^ »SI 15 tfl (1 00)0)1 Al 4' Ha 4 SiCK &§S *t 1-5 sccofil TiCl 4 ««(HA|2K 
10-50 scctnSI SiH. ^ «*IWAI2h 1-20 SH ^ HflOHAJ 4 2iQ. 3eM§ 8 

?W?|DI SIS^WIAI Si «£S a-iA|?|?| £15101 . ef 5 sl«°l 4=i(H.) IS?! A^H 4= SJQ. 
c£^ fii, 0H3CR □■SStfgr(SlHfl<m ^HISHr LIS 7|i Efcf SiH* CHdOII AhSl 4 Si 

OiAl'TiCUSF aSmCH. *EI US fi^M §^A|?IEH 5 §g - 2JQ. St TISi, #(306) 

01I3CH 20A LHXI 100A2J, UtEPI*Plc ° e 50 A El ^WIM 719 4 2iQ. 
S^*(306)S| TiN #(308)S E 3dM EA|=! d^2h SOI, S£S(306) #CH| ^liSD. TIN 

S(308)2| SjsS E 2d2f 3^51-01 01 Dl gSEISCh. 

01* ill SBi3(DIEAI)^, (HiaCH WF 6 3! Hz ZJ2| AISSFOI E 3d2J TiN S(308) E= E 2d2J 

TiN~#(210) W M£13«2| ^*fqg TiN S^fsOl SIH^SAM * F 4 h£ JD. 

g(.^ DO Al-Sl 4 21:2:01, Ti S Si fiil i^Kr Ssts HS^P-. 

a a ^oi A1421^S5fe UHSS|« AIOO^ ^AilSI EAIEI2 ^SEIOiE, &3Afe B ^S2J Al 

stasis* 

«s rSttoi ac loft s§ kiesi aioiAi, aaaassrs. »^ s^^sai mseioi, s 

«i OhS^I 5h¥tHI ?lxl^ lies S^OI ^ATSi£ 2i 

I. (a) 71 S 40)1 ElEfs^g ^«S1= B?II2K 

(b) 4^1 EIEIh^ 4011 4'EI5§ ^aish^ g^SS a^SI-= B?ll2f, 

(c) ®1\ IM §SfE|EhH9fg SSSfe Bfllg ^BIS^ 2!§ 5fe s|S HliS 
$1^ sj# em. 

2 » 1 %m SiOIAI, B7II (b)2| £J\ iZt§§ El Els g Ei ^Ul5^ sgog 5^ g- 

a. 

3. fll 1 *HW 2IOIA1, &y\ B7t (b)=, 

(d) g?\ ElEh&ef ahh| 4'EI5^S ^SSfe 

(e) ^l aEI^Sf gj ElEte^g ^S! SEM ^pi £3** S3 3 ' ElEte^l ffl- 

4. n 3 saoui, sji (dm tfetsin). ciflSKsiA) a'a«sstfe(siciA)« 

ZVGm 5°S^E1 a E -*ia ?^2J £XB ShCHI fe"3EI= sgog Sfe . 

5. M 3 SDII 210IAI, fe^l &W (d)S ef 600-c ~ 700'cej SE0I1AI Sili°l £M t[W UiSSi 

g^i*h 6 . g 3 enm SiCHAI, 4^1 B7I1 (d)^ 20 seem LHXI 200 sccmSJ SiH, S 5 IS LHXI 20 
°f«0ilA| ^SEI£ mUSS g-g . 

7 a 3 tKHJ SiOiAl, &J\ 3711 (d)S 2f 50 sccnfil SiH, S^MAIS^, SJ01E 1000 sccnfil « 
3^ S«MHIA|£h 2f 10 £S£j gai °r«01|A1 SI ef 660*c2| SEWIAI gt!£H= °1 
= gg . 
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8. M 1 *MHI 2101 A|, £M BM (b)^, 

(f) AFSfhEIEfe(TiCU)^ ^EI^M :?UI»h& 3h±» B*IS =?HI*hft *M HS5>£ 6^ 

^W 9. H 8 VW S10IAL ^HIoKf flB(Sim) SEzr Clfle<SIA>2! 3^ § 

10. a 8 *HHI SlQiAl , #71 BW (f )= 1-5 sccraSJ TiCU «*WA|2k 10-50 sccrnSJ SiK* 
CHI A1SK 650*o?50*c ej ££0||A1 tftfElfe 3Ss ^92^ *h= - 

11. 9 1 *MHI ^01 AL BHI (c)=, 

(g) MS^EIEfeCTiCU)^ §^ S4r(H)M ^HltTfe B»A|3|& 9M« □ =?U\t[^ HS^ 

g7«lJ HI 11 %m SiCHAJ, Si(H)f ^HlSfe #71 ?[±i= £t2L|0KNH,)°! 5.M sgo^ sfe 

13. HI 12 *W\ SICHA1. #71 B70 (9>= 0.1 - 0.5 °| TiCU : HHa §71 S^MAI g*!Eli= 3 
# agog tygi , 

g^S 14. q 12 4MW S101A1. #71 B*l (9)= «f 5-40 sccm°J TiCU §71 HWWW 91 Sf 
50-500 seeing Hit S^r gSKHIA) ^t»EI^ 21 S agog 5^ &g . 

15. ( ft ) 713 #011 7W = 7|£ ^51 HI 5*1= B7fl2h 

(b) #71 #i1s2| S^£e^E1 #71 ^El^ 7IS2J g#BIW 3§5t= B?II2L 

(c) #71 ttnm SU #71 gEI5 7IS°1 3 CHE Bl« #011 E|Efe(Ti)2|# S«5fe BTW, 

(d) #71 Ti e| #00 £E|5§ ^UISIS S^Si SSSI^ B?1l2h 

(e) A12£1E|Efe(TiCl 4 )2) SnttHN #71 #0fl g»EIE1ts(TiN)s*S BAIE ?H|Sfe 
2Js §125 o£ SS) S|S HI20«A| Ah§# SI* S^S S« . 

16. HI 15*(HI SICHAI, #71 B71I (d)-, 

_(U_ B2ll._(c)S|_#7l_ Tj_e, h _#JH| ^ag^i fjgsfe B71I2L 

(9) 4*3 gEOil #71 £EI=^ §! #7| Ti kfAI3 #71 iEI| D -tS |7I Ti SJ- Z|2| BSS 

17. M 15 SiCHAI. #71 I^§S ElEte ^ElAhOIEM ^UlSfe 51 19°^ s ^ =^ 

bf 1-fcH 

S5*T 18. a 16 %m 2iCHA1, B?1l (f )2J #71 ^EIS^s ^ar(SiH,) P^&(Si s (t)£J 2h*l 71 
£+ §*rog s§£g of^ SS. 

19. XII 15*01 atHAI, ETTfl (d)2| ^Sgtf . flBK ? U^SVEI ^^JS 7hi21 
A^S1E|Efe(TiCI 4 )B S*SAIS«SAH SSflc 21 5fe *S ^g. 

20. (a) 7IB #011 ElEfsSj-g *SSf= B7J2K 

(b) #71 ElE^et #011 ^EI5S ^d|Sfe B71I2K 

L c i gtFi7r^iAi€ «S»fsif sT# 1= msho) ?a§ stj«i= ssei 7i§ mm . 

g^tJ 21. fll 20 %m\ SJCHA1, Bfll (b)2J #71 §#©£ ElEhfeM Q ^blSfe 2!§ fi S°^ *^ 
SSE1 715 OHM. 

g^*> 22. «l 20*(HI SICHAI, #71 B?» (b)^, 

(d) #71 El El h st #01 ^El=5|l B71I2I, 

(e) #§S SSOfl #71 3 #71 ElEfe^g iMA|?1 #71 |EJ5ftJ ^#71 EJEhs^ & 

23. HI 20*011 %LO\M, #71 B?fl (b)^, 

(f) Ah3ShEIElH(TiCI 4 )21 ME\*m =?tim= 7U^ BSA|7I^ ^?Hl5h= ^2£ ShS 
gSE1 71 s OH HI . 

24. HI 20 *0fl SICHAI, #71 B?1l (c)=, 

(9) Ais^EiEte(Ticu)2i m± stMnm ^?tim= ?\±m et§Ai7i^ bti^ □ ^bisis s§2 
s ssei 7i^ oHa. 
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